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AMENDMENTS TO THE CLAIMS 

Please amend the claims as follows: 

1 . (Oiiginal) A towable marine acoustic source apparatus, comprising: 

(9) an array Including at least a first cluster, said first cluster including at 
least two acoustic sources each having a longitudinal axis, said first cluster being 
defined by a spatial relationship wherein: 

(I) said acoustic sources are disposed at a substantially common 

depth, and 

(ii) eadi said longitudinal axis of said sources are substantially 
orthogonal to a pre-determined direction of towing; and 
(b) at least one protective tube for substantially enclosing one of a portion of 

a supply line between the termination and said acoustic sources, d positioning device, a 

gun controller and a depth measurement device. 

2. (Original) The apparatus of daim (1 ) wherein said longitudinal axes of said 
acoustic sources are one of (a) generally parallel to the water surface, and (b) generally 
perpendicular to the water surface, 

3. (Original) The apparatus of claim (1) wherein said protective tube comprises: 

(a) at least one coupling, said coupling having a neck portion matable with 
said acoustic source and a barrel portion adapted to enclose a portion of the supply line, 
and 

(b) at least one flexible sleeve Joined to said coupling. 

4. (Original) The apparatus of claim (1 ) wherein said first duster comprises at least 

two air gund. 
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5. (Original) The apparatus of daim (4) wherein said air guns each have a 
connection interface adapted for reoei^^ng one of gas, electrical power, and data; and 
further comprising a first set of air guns having said connection interfaces oriented in a 
first direction and a second set of air guns having said connection interfaces oriented in 
a second direction, said first direction being differeritlrom said secorKi direction. 

6. (Original) The apparatus of daim (4) wherein said air guns each have a 
connection interface adapted for receiving one of gas. electrical power, said connection 
interfaces being oriented in substantiatiy the same direction. 

7. (Original) The apparatus of claim (4) wherein said air guns each have a 
connection interface adapted to receive one of gas, ele^rical power, and data signals 
from a supply line; and further comprising a connector for coupling said connection 
interfaoe to the supply line; said connector having a bent end that mates with the supply 
line without causing substantial bending of the supply line, 

8* (Original) The apparatus of claim (4) wherein said coupling has e first and 
second mating shell. 

9. (Original) The apparatus of claim (4) wherein said air guns each include ports, 
and wherein said first duster is further defined by said air gun ports being aligned in 
substantially along a first plane. 

1 0. (Original) The apparatus of daim (9) further comprising a second duster of at 
least two air guns, said second duster air guns each having ports aligned substantially 
along a second plane that is substantially parallel to said first plane. 
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1 1. (Original) The apparatus of claim (4) wherein ©aid air guns each have a pre- 
defined center, said air guns having a center-tchcenter spacing is no greater than about 
D«, where Ds is calculated by the equation: D, = .62 • V'^^ meters, where V is a volume 
of a largest operative acoustic source in cubic inches. 

1 2. (Original) The apparatus of claim (4) wherein said air guns each have a pre-defined 
center, said air guns having a center-to-center spacing that is no less than (Dc- (Dc)(50%)). 

, where P is an acoustical 



3 P 

where Do is calculated by the equation: D, = 2| — V 



soui^ absolute pressure, Po is an ambient absolute pressure, and V is a volume of said 
acoustical source in said cluster. 

1 3. (Original) A towable marine acoustic source apparatus deployable from a service 
vessel having a tow line that includes a tentiination, the apparatus comprising: 

(a) an anxiy including at least a first cluster, said first cluster including at least 
two acoustic sources each having a longitudinal axis, said first cluster being defined by a 

spatial relationship wherein: 

(i) said aoou&tic sourxsefi are disposed at a substantially common 

depth, and 

(ii) each said longitudinal axis of said sources are substantially 
orthogonal to a pre-determined direction of towing; and 

(b) a harness connecting the sources to the termination, said harness 
absorbing a aubstantial portion of the tension force induced during towing. 
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14. (Original) The apparatus of claim (13) wherein said harness comprises a collar 
associated with each source and a plurality of linldng members, said rinking member 
providing a mechanical connection between each c»nar. 

1 5. (Original) The apparatus of claim (1 3) wherein said longitudinal axes of said 
acoustic sources are one of (a) generally parallel to the water surface, and (b) generally 
perpendicular to the water surface. 

16. (Original) The apparatus of daim (1 3) wherein said cluster comprises at least two 
air guns. 

1 7. (Original) The apparatus of dalm (1 6) wherein said air guns each have a 
connection Interface adapted for receiving one of gas. electrical power, and data; and 
further comprising a first set of air guns having said connection interfaces oriented in a 
first direction and a second set of air guns having said connection interfeoes oriented In 
a second direction, said first direction being different from said second direction. 

1 8. (Original) The apparatus of claim (1 6) wherein said air guns each have a 
connection interface adapted for receiving one of gas, electrical power, said connection 
interfaces being oriented in substantially the same direction. 

1 9. (Original) The apparatus of daim (16) wherein said longitudinal axes of said 
acoustic sources are one of (a) generally parallel to tiie water surface, and (b) generally 
perpendicular to the water surface. 

20. (Original) The apparatus of claim (1 6) wherein said air guns each include ports, 
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and wherein said first cluster is further defined by said air gun ports being aligned in 
substantially along a first plane. 

21 . (Original) The apparatus of clainri (20) further comprising a second cluster of at 
least two air guns, said second cluster air guns each having ports aligned substantially 
along a second plane that is substantially parallel to said first plane. 

22. V (Original) The apparatus of claim (16) wherein said air guns each have a pre- 
defined center, said air guns having a oenter-to-center spacing is no greater than ebout 
Ds, where Ds is calculated by the equation: - .62 * V^^^ meters, where V is a volume 
of a largest operative acoustic source In cubic inches. 



23. (Original) The apparatus of claim (1 6) wherein said air guns eadi have a pre-defined 
center, said air guns having a center-to-center spacing that is no less than (Do - (DqK50%)), 

.1/3 



3 P 

where Dc is calculated by the equation: = 2j V 



tion: = 2^- 



, wtiere P is an acoustical 



souroe absolute pressure, Po is an ambient absolute pressure, and V is a volume of said 
acoustical source in said cluster. 

24. (Original) A method of perfomiing a marine seismic survey, comprising: 

(a) towing a plurality of acoustic sources each having a longitudinal axis; and 

(b) providing an array having at least a first cluster, the first cluster being 
fbnned by: 

(i) positioning the acoustic sources along a plane generally parallel 
with a water surface; and 
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(ii) aligning the longitudinal axis of each acoustic source substantially 
orthogonal to a pre-determined direction of towing: and 
(c) enclosing In a tubular member one of a portion of a supply line between a 

teiminatlon and the sources, a positioning device, a gun controller and a depth 

measurement device. 

25. (Original) The method of daim (24) further comprising aligning the longitudinal 
axes of the acoustic sources in one of (a) generally parallel to the water surface, and (b) 
generally perpendicular to the water surface. 

26. (Original) The mefliod of daim (24) wherein the acoustic sources Indude at least 
twvo air guns each having a longitudinal axis, and a connection interface adapted for 
receiving one of gas. electrical power, and data. 

27. (Original) The method of claim (26) further comprising: orienting the connection 
Interi^ces of a first set of air guns in a first direction; and orienting the oonnection 
interlaces of a second set of air guns in a second direction different from the first 
direction. 

28. (Original) TTie method of daim (26) further comprising orienting the connection 
iriterfaces of the air guns in substantially the same direction. 

29. (Original) The method of claim (26) further comprising aligning the longitudinal 
axes of the acoustic sources in one of (a) generally parallel to the virater surface, and (b) 
generally perpendicular to the water surface. 
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30. (Original) The method of claim (26) wherein the air guns each have a pre-defined 
center, the air guns having a center-to-center spacing is no greater than about where 

is calculated by the equation! .62 - V^^^ meters, where V is a volume of a largest 
operative acoustic source in cubic inches. 

31 . (Original) The method of dalm (26) wherein the air guns each have a pre- 

detennined center and the air guns having a center-to-oenter spacing no less than (Dc - 

y/3 



(Dc)(50%)), where Do is calculated by the equation: = 2| — — V 



, where P is an 



acoustical source absolute pressure, Po is an ambient absolute pressure, and V is a 
volume of the air gun in the cluster. 

32. (Original) The method of claim (26) wherein the air guns each include ports, and 
further comprising aligning the air gun ports substanflally along a first plane. 

33. (Original) The method of daim (32) further comprising forming a second cluster 
of at least two air guns each having ports; positioning the second cluster adjacent the 
first duster, and aligning the ports of the second duster air guns along a second plane 

^et Is dutetanti^tly parall^t with the fimi piano. 

34. (Original) A method of performing a marine seismic survey, comprising: 

(a) towing a plurality of acoustic sources each having a longitudinal axis; and 

(b) providing an array having at least a first duster, the first duster being 
formed by: 
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(i) positioning the acoustic sources along a plane generally parallel 
with a water surface; and 

(II) aligning the longitudinal axis of each acoustic source substantially 
orthogonal to a pre-determined direction of towing; and 
(c) connecting the sources to a termination to form a connection that at>sort>s 
a substantial portion of the tension force induced during towing. 

35. (Original) The method of claim (34) wherein said connecting step includes 
fastening a collar on each source* and iinldng each collar to the tennination. 

36. (Original) The method of claim (34) wherein the acoustic sources include at least 
two air guns each having a longitudinal axis, and a connection Interface adapted tor 
receiving one of gas, electrical power, and data. 

37. (Original) The method of daim (36) further comprising aligning the longitudinal 
axes of the acoustic sources In one of (a) generally parallel to the water surface, and (b) 
generally perpendicuiar to the water surface. 

38. (Original) The method of claim (36) further comprising orienting the connection 
interfaces of a first set of air guns in a first direction; and orienting the oonnecfion 
interfaces of a second set of air guns in a second direction different from the first 
direction. 

39. (Original) The method of daim (36) further comprising orienting the connection 
Interbces of the air guns in substantially the same dtredion. 
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40. (Original) The method of claim (36) wherein Ihe air guns each have a pre-defined 
center, the air guns having a center-to-center spacing is no greater than about Dg, where 
D, is calculated by the equation: D, = .62 • T'" meters, where V is a volume of a largest 
operative acoustic source in cubic inches. 



detemiined center and the air guns having a center-to-center spacing in a range that Is 
no less than (Dc - (De)(50%)). where Dc is calculated by the equation: 



ambient absolute pressure, and V is a volume of the air gun in the cluster. 

42. (Original) The method of claim (36) wherein the air guns each include ports, and 
further comprising aligning the air gun ports generally along a first plane. 



43. (Original) The method of claim (42) further comprising fonming a second cluster 
of at least two air guns each having ports; positioning the second adjacent the first 
cluster, and aligning the ports of the second cluster generally along a second plane that 
is substantially parallel with the same plane. 

44. (Original) A marine acoustic source system, comprising; 

(a) an acoustic array Including at least one cluster, said cluster having at 
least two acoustic sources, said sources each having a longitudinal axis, said cluster 
being defined by a spatial relationship wher^n: 



41 . (Original) The method of daim (36) wherein the air guns each have a pre- 




V 1 , where P is an acoustical source absolute pressure, Po is an 
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(i) said acoustic sources are aligned in a plane generally parallel 
with the water surfaoe; and 

00 each said longitudinal axis of said sources are substantially 
orthogonal to a pre-detemnined direction of towing; 

(b) a supply line operatively connected to said acoustic an^ay, said supply line 
adapted to convey one of power and data to said acoustic arra^, 

(c) a protective tube enclosing at least a portion of said supply line; 

(d) a harness that connects to each of said acoustic sources; 

(e) a termination matable with said supply line and said harness; 

(f) a tow line connected to said tenmination for towing said array through waten 

and 

(g) a service vessel to which said tow line is attached. 



45. (Previously Added) A towable marine acoustic source apparatus, comprising: 

an array including at least a first cluster, said first duster including at least two 
acoustic sources each having a longitudinal axis, said first cluster being defined by a spatial 
relationship wherein: 

(a) said acoustic sources are disposed at a substantialiy common depth, 

(b) each said longitudinal axis of said sources are substantialiy orthogonal to a 
pre-determined direction of towing; and 

(c) each said longitudinal axis of said sources are substantially ortifK>gonal to a 
horizontal plane. 



46. (Previously Added) The apparatus of claim (45) wherein said first cluster comprises 
at least two air guns. 
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47. (Previously Added) The apparatus of claim (46) wherein said air guns each have a 
connection interface adapted for receiving one of gas. electrical power, said conneclion 
interfaces being oitented In substantially the same direction. 

48. (Previously Added) The apparatus of claim (46) wherein said air guns each have a 
pre-defined center, said air guns having a center-to-center spacing Is no greater than about 
D,. where D,18 calculated by the equation: D, =. 62 -T"* meters, where Vis a volume of a 
iaigest operative acoustic source in cubic inches. 

49. (Previously Added) The apparatus of claim (46) wherein said ah- guns each have a 
pre-defined center, said air guns having a center-to-oerter spacing that is no less than (De 

r 3 p T 

_ (DcX50%)). where Dc is calculated by the equation: p'^J ' 

acousticai source absolute pressure, Po is an ambient absolufe pressure, and V is a volume 
of said acoustical source in said cluster. 

50. (Previously Added) A method of performing a marine seismic survey, comprising: 

(a) towing a plurelity of acoustic sources each having a longitudinal axis; and 

(b) piDvtding an anay having at least a first cluster, the first duster being formed 

by: 

(I) positioning the acoustic sources along a plane generaBy paiaUel with 

a water surface; and 

Oi) aligning the longitudinal axis of each acoustic source substantially 

orthogonal to a pre-detennined direction of towing; and 

(ili) aligning the longitudinal axis of each acoustic source substantially 
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orthogonal to the water surface. 

61 . (Previously Added) The method of claim (50) wherein the air guns each have a pre- 
defined center, the air guns having a oenter-to-center spadng Is no grealerihan about Dj, 
where D, is calculated by the equation: D, = .62 • V"^ meters, where V is a volume of a 
largest operative acoustic source In cubic inches. 

52. (Previously Added) The method of dalm (50) further comprising: 
defining a center for each air gun; and 

maintaining a center-to-center spacing no less than (Dc - (Do)(50%)), where De Is 

calculated by the equation: = ^1 ^^"^ 
pressure, Po is an ambient absolute pressure, and V is a volume of the air gun in the cluster. 



, where P is an acoustical source absolute 



53. (Previously Added) The method of claim (50) further comprising forming a second 
duster of at least two air guns each having ports; positioning the second cluster adjacent the 
firat cluster, and aligning the ports of the second cluster air guns along a second plane that is 
substantially parallel with the first plane. 

54. (Previously Added) A marine acoustic source system, comprising: 

(a) an acoustic array including at least one duster, said ouster having at least two 
acoustio sources, said sources each having a longitudinal axis, said cluster being defined by a 

spatial relationship wherein: 

(i) said acoustic sources are aligned in a plane generally parallel with 

the water surface; 

(ii) each said longitudinal axis of said sources are substentlally 
orthogonal to a pra-datermlned direction of towing: 
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(iii) each isald longitudinal axis of said sources are substantially 
orthogonal to the water surface; 

(b) a supply line op«atively connected to said acoustic array, said supply line 
adapted to convoy one of power and data to said acoustic array; 

(c) a termination matable with said supply line; 

(d) a tow line connected to said temtinallon for towing said array through water; 

and 

(e) a sen/lce vessel to which said tow line is attached. 
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